Things they never tell you 
about video streaming 
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Yandex 


Modern history of Yandex 
live streaming services 


NHL 


Stream all games (up to 13 at the same 
time) 
Deep integration with professional TV studio 


FIFA World cup 


1 TBps of video 
1M of viewers online 


Winter Olympic Games 
The first major live event 


Start of Yandex Efir 
project 
Live TV channels 


Speed of sound is ~340 m/s 
100 m/s delay equals to ~30 m 


Lip sync 


e OK If audio delays from 
video, 
up to 4 frames 


* Not OK if video delays 
from audio, no more 
than 1 frame allowed 


How to contro! Exposure Value 


1 2 3 4 


Aperture Shutter speed ISO ND filters 


How to contro! Exposure Value 


1 2 3 4 


Aperture Shutter speed ISO ND filters 


How to control motion blur 


Minimal motion blur (stuttered motion) 
1... II . || ።.0. | 


Normal motion blur 


Maximum motion blur (smooth motion) 


en.wikipedia.org/wiki/Rotary disc shutter 


en.wikipedia.org/wiki/Rotary disc shutter 


Old cinema rotary shutter 
e Controls motion blur 
e Normal value is 180° 


e Could be recalculated 
according to FPS 
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en.wikipedia.org/wiki/lnterlaced video 


Legacy technology 
* Invented in 1927 
* Beautiful hardware hack 
* Requires pixel accuracy 


e Does not work in the 
Internet 


Interlaces videos 


1.2 fields per frame 


2.Increases temporal 
resolution 


3. Increases spartial 
resolution 


4.Works fine on old CRT 
TVs 


Why should you care? 


1 2 3 


Camera shutter refers Deinterlace to 50FPS Obey field order 
to 50FPS to prevent stuttering 


DEN 973 main 
(BD M 


IMP4 


28 mm 


NORMI 
ch 


| ||| | Hi} j Ni, 
| | [| 
| | Wil 
| | | I 

| | 
I N i | 
Im „ll 
|| |! | | | [| 

| | | [||| 
| [|| 

| NI 
||| | 
|[1||||||||| 

li 


[| 


|||||| | 
UL 


| 


| 


V 


WN 


WII 


FAN 
"05880KFOCCH 


1 
Y 
H HH | < - 


.- P35 BON 12000. 


| 


z = 

— 
ጩጨ፡:-- 

Í = 
a 
— ሥ= 
Í == 
— 
_ u 
=መጩ- 
— 
—— — 
zz 
| 
Í —— 
| 

= 

Cr 
—— 
z— 
ጨጨ 
> > 
ጩ 
=a 

= zu 
E u 
== 
= 
= 


Y 
Lİ SECAM 
Lİ PAL or PAL/SECAM 
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en.wikipedia.org/wiki/PAL 


Map of FPSs 


NTSC is 59.94FPS (601) 
SECAM Is 50FPS (501) 
PAL is 50FPS (50i) 


For each 5 frames of 50p 
a © ne eJ er) video there is 6 frames of 


0 60 a0 | Timeline 60p video 
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Possible artifacts 


1 2 3 


Ghosting Stuttering Blurred fast moving 
objects 
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How to save quality 


1 2 


Get all video in one system Respect timestamps from 
of coordinates source 


FPS, size, audio discretization 
rate 


3 


Watch result with your 
own eyes 


Leave your feedback! 
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